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1 Introduction

A new work item to enhance MBMS operation was approved in RAN#71 [1] and further revised in RAN#72 [2] as follows:
The objective of the work item is to evaluate and specify the following eMBMS enhancements for LTE:  

a. Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation. (RAN1, RAN4)

b. Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. (RAN2, RAN1)

· The non-MBSFN subframes for unicast can only be used as Scell

c. Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals. (RAN1, RAN2)

Note: Both connected and idle mode FeMBMS operation are included.

Study the following:

d. Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)

e. Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)

f. Solutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)

Specify necessary UE RF and BS RF core requirements for new CP length (if defined) for eMBMS. (RAN4)
No new TDD DL/UL configuration for FS2 is considered in this WI

This work will consider the outcome of the corresponding SA2 work

In this contribution, we discuss the objectives b) and c) according to the updated WID.
2 Discussion
The reason that subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) currently cannot be used for MBSFN transmission is that they carry PSS/SSS/PBCH on subframes 0 and 5 (FS1, FS2) and paging channel on subframes 0 4, 5, and 9 (FS1), 0, 1, 5, and 6 (FS2) with the densest paging configuration. As MBMS allocations are full-bandwidth, i.e. all PRBs are allocated, PSS/SSS/PBCH and paging messages cannot be frequency multiplexed with the PMCH. The PSS/SSS and CRS in subframes 0 and 5 are used for cell search and time and frequency tracking. While the assumptions on how often PSS/SSS and CRS needs to be send belongs to RAN1, even with 100% eMBMS subframe allocation, it is understood that there will be some subframes where PSS/SSS and CRS are transmitted. In these subframes, the needed SIBs for the UE to receive FeMBMS is conveyed. 

Observation 1 On FeMBMS carrier there will be some subframes where at least PSS/SSS and CRS is transmitted even with 100% eMBMS subframe allocation.
Observation 2 The needed SIBs for the UE to receive FeMBMS is conveyed in subframes where PSS/SSS and CRS are transmitted.
In addition to needed SIBs, RAN2 needs to discuss paging for incoming calls as well as different notifications that are currently transmitted on PMCH. The E-UTRAN paging message is defined in 3GPP TS 36.331 v13.2.0. It contains information both about one or more UEs that are being paged with the message (as UE identities) as well as other information that is addressed to many or all UEs. Paging is used to:

· transmit paging information to a UE in RRC_IDLE and/ or;

· inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change and/ or;

· inform about an ETWS primary notification and/ or ETWS secondary notification and/ or;

· inform about a CMAS notification and/ or;

· inform UEs in RRC_IDLE about an EAB parameters modification and/ or;

· inform UEs in RRC_IDLE to perform E-UTRAN inter-frequency redistribution procedure.

As discussed in [3], a UE may not perform initial access and RRC connection establishment in a FeMBMS cell thus paging for incoming calls is not feasible on the Rel-14 FeMBMS carrier. The rest of the information given via PMCH is broadcasted indications and can thus be conveyed to the UEs in a broadcast manner in the subframes where PSS/SSS and CRS are transmitted. In principle, these indications can be given to the UE similar to SIBs or similar to Direct Indication Information specified in 36.331 and currently given to UE with DCI 6-2 via MPDCCH. It follows that from RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in eMBMS carrier.
Observation 3 Information currently send via PMCH, other than actual paging information, can be conveyed to UE in a broadcasted manner in subframes where PSS/SSS and CRS are transmitted.  
Proposal 1 RAN2 to discuss how information via PMCH, other than actual paging information, can be conveyed to UE.

Proposal 2 From RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in eMBMS carrier.
Most of the system information needed to receive eMBMS is given in MCCH channel. There is one MCCH configured per MBMS area. The change notification of the MCCH is given in DCI 1C as an 8bit bitmap where each bit corresponds to one MBSFN area. The UE receives the MBSFN area information in the MBSFN-AreaInfoList information element, included in SystemInformationBlockType13, where a parameter notificationIndicator describes which bit position in the bitmap corresponds to this MBSFN area. Also these MCCH change notifications can be given in subframes where PSS/SSS and CRS are transmitted. 
Observation 4 MCCH change notifications can be conveyed to UE in subframes where PSS/SSS and CRS are transmitted.  

Further, provided that CRS is sent in DRS occasions, we propose to be able to omit the unicast control region from MBSFN subframes to support MBSFN transmission in all symbols of the MBSFN subframe. Another reason to omit it from all MBSFN subframes is that if unicast is scheduled in some subframes as cross-carrier scheduling and in some subframes in the SCell PDCCH, the ACK/NACK handling may become complicated as not all subframes support the corresponding PHICH. Thus, according to objective c and above reasoning, we propose to be able to remove unicast control region from all MBSFN subframes by adding value s0 to non-MBSFNregionLength to correspond to 0 symbols.
Proposal 3 Add value s0 to non-MBSFNregionLength to correspond to 0 symbols in order to be able to omit the unicast control region from all MBSFN subframes.

Regarding possible extensions on in which subframes the MCCH can be configured for FeMBMS, we do not see a need to enable MCCH configuration on these “new” MBMS subframes. It should be enough to reuse legacy MCCH configurations. 

3 Conclusion

Based on the discussion we have the following observations and proposals
Observation 1
On FeMBMS carrier there will be some subframes where at least PSS/SSS and CRS is transmitted even with 100% eMBMS subframe allocation.
Observation 2
The needed SIBs for the UE to receive FeMBMS is conveyed in subframes where PSS/SSS and CRS are transmitted.
Observation 3
Information currently send via PMCH, other than actual paging information, can be conveyed to UE in a broadcasted manner in subframes where PSS/SSS and CRS are transmitted.
Observation 4
MCCH change notifications can be conveyed to UE in subframes where PSS/SSS and CRS are transmitted.


Proposal 1
RAN2 to discuss how information via PMCH, other than actual paging information, can be conveyed to UE.
Proposal 2
From RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in eMBMS carrier.
Proposal 3
Add value s0 to non-MBSFNregionLength to correspond to 0 symbols in order to be able to omit the unicast control region from all MBSFN subframes.
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